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Introduction 


To assist those who wish to use 
this publication as an aid to the 
identification of forage crop diseases, 
the host plants are listed in alpha- 
betical order according to their 
scientific names. The grasses have 
been separated from the legumes 
and are listed first. The common 
names of the forage crops and the 
common names of their respective 
diseases are listed above. A more 
complete index to the grass and 
legume species and an index to the 
fungi are to be found at the end of 
the bulletin. 

The literature has been used 
freely in describing disease symp- 
toms on the host plants and in 
describing the morphology of the 
fungi causing disease. The pub- 
lications of Sprague (31)! and 
Arthur (4) have been especially 
valuable in this respect. 

Many of the fungi which cause 
diseases of forage crops in Puerto 
Rico have been described in pre- 
vious reports (32, 34, 40). Much 
of this earlier work has been brought 
together in the Scientific Survey of 
Puerto Rico (29, 30). Although 
this information is valuable, it does 
not providé a readily available 
means for identification of forage 
crop diseases nor does it indicate 
their incidence or relative import- 
ance. 


SURVEY OF DISEASES OF 
FORAGE CROPS 


A survey of the diseases of forage 
crops ia Puerto Rico was made 
during the period from April 1949 
through September 1951. Only 
those grasses and legumes con- 
sidered of greatest importance to 
Puerto Rico were included in the 
survey. The areas selected for 
study of these plants were deter- 
mined in part by the report of 
Alberts and Garcia-Molinari (2). 


As part of their work, they mapped 
those areas of the island where the 
important grass species are most 
predominant. The main objectives 
of the survey were to determine the 
most common grass and legume 
diseases found in Puerto Rican 
pastures and to evaluate their rela- 
tive importance. 

The forage crop diseases discussed 
in this bulletin are those that were 
found most prevalent during the 
survey period. Some diseases found 
to be of only minor importance at 
the time of the survey are not 
included in this report. The possi- 
bility always exists that these rela- 
tively minor disorders may become 
more serious in subsequent years. 

The forage crop diseases found to 
be of importance in this survey are 
presented pictorially with accom- 
panying descriptions of the disease 
symptoms, identification and de- 
scription of the causal crganisms, 
and a statement concerning the rel- 
ative importance of these diseases 
at the time of the survey. 


GRASSES 
Tropical Carpet Grass 


Helminthosporium leaf spot 


Helminthosporium leaf spot of 
Axonopus  compressus (Swartz) 
Beauv. (tropical carpet grass, grama 
colorada) is caused by an unidenti- 
fied species of Helminthosporium. 
The disease has been found to some 
extent at all times of the year, but 
the greatest amount of infection 
occurred during the rainy seasons. 
During such periods, Helminthos- 
porium infection caused some defoli- 
ation, although it did not appear to 
be of economic importance. 

The spots (fig. 1, A) occur few to 
several per leaf. Most of them are 
elliptical, although they may coa- 
lesce and form large, irregular dis- 


' Italic numbers in parentheses refer to Literature Cited, p. 30. 
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FicurE 1.—A, Leaf spot on Axonopus compressus (tropical carpet grass) caused by 


an unidentified species of Helminthosporium. 
C, Conidiophore of the fungus. 


xX 528. 


eased areas. The size of most 
lesions is approximately 4 mm. x 10 
mm. The margin of the lesion 
is irregular and sunken. ‘The spot 
is surrounded by a red border ap- 
proximately 1 mm. wide, and the 
central portion becomes bleached a 
light tan. The spores (fig. 1, B) 
are dark brown, cylindrical, usually 
three-septate, and have rounded 
ends. They are borne on upright. 
unbranched, septate, dusky, conid- 
iophores (fig. 1, C). 


Lamilla 


Helminthosporium leaf spot 


Helminthosporium leaf spot of 
Bouteloua heterostega (Trin.) Grif- 
fiths (lamilla) is caused by an un- 
identified species of Helmintho- 
sporuum. This disease has been 


xX 3.5. 
xX 352. 


B, Spore of the fungus. 


endemic in Puerto Rico. Under 
favorable climatic conditions, it 
has caused extensive defoliation. 
The spots (fig. 2, A) are few to 
several per leaf. They are irregular 
in shape and variable in size. The 
lesions frequently extend across the 
leaf blade, thus severing the upper 
portion. The margin of the lesion 
is irregular and is surrounded by a 
brown border of variable width. 
The infected area dries out and 
becomes a light straw color. The 
spores (fig. 2, B) are dark brown, 
cylindrical, usually three septate, 
and have rounded ends. ‘They are 
borne on upright, unbranched, sep- 
tate, dusky, conidiophores similar 
to those of the Helminthosporium 
spot on Azonopus compressus (fig. 
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FicurE 2.—A, Leaf spot on Bouteloua 
heterostega (lamilla) caused by an unidenti- 
fied species of Helminthosporium. X 3.5. 
B, Spore of the fungus. X 528. 


Paragtita 


At the time of the survey, the 
disease incidence on Chloris inflata 
Link (paragiiita) was _ limited. 
There were no diseases of outstand- 
ing prevalence. 


Bermuda Grass 
Rust 


Rust of Cynodon dactylon (L.) 
Pers. (Bermuda grass, hala que te 
quedas) is caused by Puccinia 
cynodontis Lecroix. This disease 
has been found to some extent at all 
times of the year, but was most 
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prevalent during the dry winter 
months. During these periods, it 
caused appreciable defoliation of the 
lower leaves. 

The lesions (fig. 3, A) caused by 
this rust are cinnamon brown and 
are found chiefly on the underside 
of the leaf. The urediospores (fig. 
3, B) are cinnamon brown, globoid, 
and measure 19—23u x 20-26u. The 
wall dsvelow otO. ope (hick very 
finely verrucose, and has two pores 
(sometimes three), located equator- 
ially. The spores are liberated 
through the ruptured epidermis of 
the host (4, p. 169). 

The life cycle of many of the 
rust fungi is complex. There is 
more than one spore type, and they 
differ in structure or may infect 
other hosts that are alternate in 
the life cycle. The uredial stage, 
sometimes called summer stage. 
which has been referred to above, 
is but one step in the cycle. The 
spores from this stage are called 
urediospores. Of the rust fungi 
included in this study, the uredial 
stage has been found throughout 
the year and is the most common 
spore form. All references to rust 
disease will be confined to the 
uredial stage in the present paper, 
since that is the one most com- 
monly encountered. 

Some difficulty may be had in 
determining rust infection, because 
all of the species of rust herein 
described are subject to infection 
by hyperparasites. That is to say, 
the rust which is parasitizing the 
plant is in turn parasitized by 
another fungus. 

The most common hyperparasite 
found on rust of the Gramineae in 
Puerto Rico is Darluca filum (Biv. 
ex Fr.) Cast.. (ig. 93) Othe 
hyphae of this fungus develop in 
the rust pustule, giving it a black 
appearance. Spore-bearing  struc- 
tures called pycnidia are formed. 
These are flask-shaped with small 
ostioles at the top. The spores 
(fig. 3, D) are straight, septate, 
broadest in the middle, and taper 


FicurE 3.—A, Rust on Cynodon dactylon (Bermuda grass) caused by Puccinia cyno- 


dontts:  < 3:6: 
parasite of the rust fungi. 


ye 8: 
strongly toward each end. At 
either end are short appendages 
which are easily dislodged and diffi- 
cult tosee. Thespores are 14-18u x 
3-4 (31, p. 166). 

The presence of Darluca filum is 
very likely one of the factors that 
accounts for the seasonal cycle of 
rust on Gramineae in Puerto Rico. 
Of the grass hosts included in this 
study, all had their greatest rust 
infection during the dry, winter 
months. The hyperparasite, on the 
other hand, requires conditions of 
high relative humidity for its best 


B, Spores of P. cynodontis. 
D, Spores of D. filum. 


xX 528. C, Darluca filum, a fungus 


x 928. 


development (1/4). Sprague (81) 
reports that rust attacks on lawn 
orasses in the Willamette Valley, 
Oregon, are checked by the parasit- 
ism of J. filum on the rust. 


Helminthosporium leaf spot 


Helminthosporium leaf spot of 
Cynodon dactylon (l.) Pers. (Ber- 
muda grass, hala que te quedas) is 
caused by Helminthosporium cyno- 
dontis Marig. The disease was 
found in abundance only in areas 
of moderate to high rainfall (60 
inches per year and above) and 
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then only during rainy periods. In 
Puerto Rico, damage from this 
disease was confined to patches in 
lawns and pastures. Damage to 
lawns by this fungus has been re- 


Ficurs 4.—A, Leaf spot on Cynodon dac- 
tylon (Bermuda grass) caused by Hel- 
minthosporium cynodontis. X 2.6. B, 
Spore of H. cynodontis. X 528. 


ported along the western seacoast 
of the United States by Sprague 
(31, p. 360) and in Kenya by 
Nattrass (20). 

The lesions (fig. 4, A) caused by 
this fungus vary in shape from 
small circular spots to sizeable 
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areas of diseased tissue with irregu- 
lar borders. This latter condition 
occurs when infection is heavy and 
lesions coalesce. The spots are 


olive-tan in the center and are 


surrounded by a dark-brown border. 
The conidiophores are septate and 


are dark brown. They emerge 
singly or in pairs. Conidiophores 
measure 50-150u x 4-6u. The 


spores (fig. 4, B) are subhyaline to 
fuliginous. They are never brown 
or dark olivaceous. The spores 
are three to nine septate, noncon- 
stricted, widest near the middle, 
and taper shehtly toward the ab- 
ruptly rounded ends. They may 
be straight but more frequently are 
somewhat curved. In size they 
are 2(—S0p x IIA CZ 719). 


Carib Grass 
Rust 


Rust of SHnriochloa polystachya 
H.B.K. (Carib grass, malojilla) is 
caused by Uromyces leptodermus 
Syd. This disease has been found 
to some extent throughout the year 
but was most prevalent during the 
dry winter months. During these 
periods, it caused defoliation of the 
lower leaves but not to an extent 
that appeared to be of economic 
importance. 

The lesions (fig. 5, A) caused by 
this fungus are cinnamon-brown 
and are found on both sides of the 
leaf. They are surrounded by a 
chlorotic area which may become 
necrotic. When infections are nu- 
merous, the leaves lose their dark- 
ereen color and become an overall 
yellowish-green. The urediospores 
(fig. 5, B) are globoid or obovoid, 
and are 21-26ux26-32u. The spore 
wall is lw to 2yu thick, golden or 
cinnamon-brown in color, echinu- 
late, and has three pores (sometimes 
four), located equatorially (4, p. 
126). The pustules frequently are 
parasitized by Darluca filum. (See 
reference to parasitism of Puccinia 
cynodontis on Cynodon dactylon for 
further discussion of rust infection, 


p. 4). 


FicurE 5.—A, Rust on Eriochloa polysta- 
chya (Carib grass) caused by Uromyces 
leptodermus. XX 3.9. B, Spores of U. 
leptodermus. X 528. 


Molasses Grass 


Ergot 


Ergot of Melinis minutiflora 
Beauv. (molasses grass, yaragua) is 
caused by an unidentified species of 
Claviceps. Since ergot is a disease 
of the inflorescence it was found 
only during the primary flowering 
time in November and the second- 
ary flowering period in April or May 


260443°—53——2 


(2, p. 18). In general, the amount 
of infection observed was limited, 
and the disease appeared to be of 
little importance. In a few fields, 
however, severe infection was ob- 
served, and seed formation was 
negligible in these areas. Under 
certain environmental conditions, 
this disease could be a limiting factor 
to seed production of molasses grass 
in Puerto Rico. 

During the sphacelial stage of this 
disease, spores of the fungus are 
exuded from the florets in droplets 
of a sugary matrix. This exudate 
causes a matted condition of in- 
fected heads (fig. 6) and makes them 
conspicuous in the field. The spores 
are hyaline, nonseptate, and are 
somewhat similar to those shown in 


— 


Ficure 6.—Ergot on Melinis minutiflora 
(molasses grass) infected with an uniden- 
tified species of Claviceps. X 0.6. 


ri 


Gp © 


P 3 


ee ie 
Bie ee 
IE I GRO NRE : 


FicurEe 7.—A, Ergot on Panicum maximum Jacq. Var. Common Guinea (guinea 


grass) caused by Claviceps maximensis. 


xX 3.8. B, Spores of C. maximensis. 


x 528. C, Germinated sclerotium of C. maximensis. X 3.8. D, Cerebella andro- 
pogonis growing on the sphacelial stage of C. maximensis. XX 3.8. J, Spores of 
C. andropogonis. X 528. F, Cladosporium sp. growing on the sphacelial stage of 
C. maximensis. X 38.8. G, Spores of the Cladosporium sp. XX 528. 4H, Spores of 
Fusarium sp. commonly found growing on sphacelial stage of C. maximensis. X 528. 


figure 7, B. The sclerotial stage, 
which is necessary for species identi- 
fication, was not observed. (See 
reference to parasitism of Claviceps 
maximensis on Panicum mazimum 
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Var. Common Guinea for further 
discussion of the nature of ergot 
infection, p. 9.) 

The exudate of the sphacelial 
stage is high in carbohydrate, and 


other fungi grow upon it sapro- 
phytically (19, p. 613). In Puerto 
Rico, these saprophytic fungi fre- 
quently are: Cerebella andropogonis 
Ces. (fig. 7, D, £); Cladosporium sp. 
(ie eG) usoriim: sp. (ie 7, 
Hf); and yeasts. 


Red leaf spot 

The cause of red leaf spot of 
Melinis minutiflora Beauv. (molasses 
orass) has not been determined. 
Though leaf spots were abundant, 
especially during the vegetative 
period just prior to flowering, the 
disease did not appear to be of 
economic importance. 

The lesions (fig. 8) are found on 
the leaf. They are 1-3 mm. in 
diameter and are irregular in shape. 
The dark red central portion is sur- 
rounded by a red-purple border, 
with indefinite margin. 

On several occasions attempts 
were made to isolate the causai 
organism. Portions of young, dis- 
eased tissue were isolated aseptically 
and cultured at room temperature 
(74°-80° F.) on agar media. (Su- 
crose, 5 gm.; Difco yeast extract, 
Swine ole O, (.2-om.; NaCl, 0:2 
omen Vies@. 02 -om-s; CaCl. 0.1 
om.; agar, 15 gm.; water, 1,000 cc.; 
pH 7.0.) Most of the pieces cul- 
tured had no growth of any kind. 
The fungi that grew were of many 
types and were considered as sec- 


ondary organisms. In addition, in- — 


fected plants were kept in a moist 
chamber for several days. Various 
fungi were observed in older lesions. 
but the younger, smaller spots were 
free of fungi or bacterial exudate. 


Guinea Grass 
Ergot 


Ergot of Panicum maximum Jaca. 
Var. Common Guinea? (guinea 
grass, yerba de Guinea) is caused by 

aviceps mazximensis Theis. The 
sphacelial stage has been found 


2 Determination of varieties of Panicum 
maximum is based on a key devised by 
Warmke (41, p. 143), 


throughout the year wherever 
guinea grass is grown ip Puerto 


FicurE 8.—Leaf spot on Melinis minuti- 
flora (molasses grass), the cause of 
which has not been determined.  X 3.8. 


Rico. The extent of infection va- 
ried from fields with few infected 
heads to epiphytotics that appeared 
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to include all plants in large pas- 
tures. Thesclerotial stage has been 
found only in the southwestern part 
of Puerto Rico (39). This other- 
wise dry area has a rainy period in 
the fall, and it is during this time 
that guinea grass flowers and makes 
its most abundant growth. Infec- 
tion by C. mazimensis has been 
abundant during the rainy months 
and sclerotia were ultimately 
formed. When severe infections of 
this disease occurred, seed produc- 
tion by guinea grass was negligible. 

There are several stages in the life 
evcle of the fungus that causes 
ergot. The first stage is called 
“sphacelial,”’ and takes place shortly 
after the florets have opened. It 
can be detected by the small drop- 
lets of sugary solution that are 
excreted from the florets. These 
droplets contain numerous, small, 
hyaline, nonseptate spores (fig. 7, 
B). Insects are attracted to this 
exudate and are often seen near 
infected inflorescences. By means 
such as insects and splashing rain, 
the spores are carried to other florets 
to continue infection. 

The sphacelial stage of ergot is 
followed by the sclerotial stage. In 
the latter case, the fungus hyphae 
form a hard body which in some 
species extends out of the glumes as 
a hard, horny structure known as a 
sclerotium (fig. 7, A). These are 
resting forms that carry the fungus 
over adverse periods and germinate 
(fig. 7, C) when conditions are 
proper to form stalked stromatic 
heads in which the perithecia arise. 
These contain ascospores which are 
released and _ reinfect the host 
species. 

Ergot iafection of grasses is a 
potential threat to animals because 
of the toxic alkaloids sometimes 
found in the sclerotia. When the 
sclerotia are ingested by animals, 
these compounds may cause respira- 
tory difficulties, abortion, or death. 
Though it is reported (36) that the 
sphacelial stage may be toxic, the 
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sclerotial stage, with its high alka- 
loid content, is of most concern. 

The sclerotia of Claviceps mazi- 
mensis (fig. 7, A) are 2-9 mm. 
longx 1mm. wide, longitudinally 
furrowed, and the tip usually has a 
cap of dried sphacelial stage hyphae. 
They may be straight or slightly 
curved. They taper upward and 
may be twisted. Their color is 
brown to gray-brown, and they are 
white inside. The host glumes 
remain attached. Chemical tests 
for the toxic alkaloids usually asso- 
ciated with the ergot sclerotia were 
negative. The sphacelial-stage 
spores (fig. 7, B) are hyaline, ellip- 
tical, aseptate, and are 10-30 ux 
3.5-11.0u in size (39). 

Identification of ergot infection 
on guinea grass and other host spe- 
cles may be complicated by the 
presence of other fungi growing 
saprophytically on the sugary exu- 
date G9, p.-613)..-One ol-these 
that is very common on ergot in- 
fections in Puerto Rico is Cerebella 
andropogons. This fungus grows 
on the exudate, and its appearance 
(fig. 7, D) has led to the misnomer, 
“smut.’”? Spores of C. andropogonis 
are shown in figure 7, #. This fun- 
gvus is of importance because it 
reduces the extent of sclerotia 
formation (1, 26) probably by the 
formation of ‘‘staling’’ products 
(19). Other fungi that grow on 
ergot exudate are Cladosporium sp. 
(ie 7G) sari sp. ies, 
H1), and yeasts. 


Black linear leaf spot 


Black linear leaf spot of Panicum 
maximum Jacq. Var. Common 
Guinea (guinea grass, yerba de 
Guinea) is caused by Phyllosticta 
pamer E. Young. Though this 
disease has been found throughout 
the year to some extent wherever 
eulnea grass is grown, it was most 
prevalent in the southwestern part 
of the island during the late fall 
and winter months. During these 
months in this area, severe epiphy- 
totics were seen, Under such con- 
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FicurEe 9.—A, Leaf spot on Panicum maximum Var. Common Guinea (guinea grass) 


caused by Phyllosticta panici. 
X 352. C, Spores of P. panici. 


oe: 


ditions, production of forage by 
this grass is very likely reduced 
markedly. 

The lesions (fig. 9, A) are narrow, 
elongate, and are on the upper side 
of the leaf. The disease is charac- 
terized by dark-browa to. black 
spherical pees (fig) 9, 6) that 
are often in clusters. They are 
72-144u in diameter. The conidia 


B, Cross section of pyenidia of P. panict. 
x 1000. 


(fig. 9, C) are hyaline, ovate, and 
4.8-9.6u x 3.6u in size (44). 


Cercospora leaf spot 


Cercospora leaf spot of Panicum 
marimum Jacq. Var. Common 
Guinea (guinea grass, yerba de 
Guinea) is caused by Cercospora 
Fusimaculans Atk. This disease was 
observed on guinea grass only in 
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Figure 10.—A, Leaf spot on Panicum 
maximum Var. Gramalote (grama- 
lote) caused by Cercospora fusimaculans. 
X 3.6. B, Spores of C. fusimaculans. 
X 528. 


the southwestern part of the island. 
It is of no importance economically. 

Of the five varieties of Panicum 
macivum in Puerto Rico Gi, p. 
143), the two most important are 
common guinea and gramalote. 
These grasses are distinguished by 
several features, one of the most 
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striking being the reaction to Cer- 
cospora fusimaculans. Although 
plants of both varieties may be 
growing side by side, the common 
guinea usually is free of disease 
whereas the gramalote is heavily 
infected. 

In 1949, Nolla® observed that 
cuinea grass in the southwestern 
part of the island had a leaf spot 
similar to the Cercospora spot on 
oramalote. The causal organism 
was identified ? as C. fusimaculans. 
This disease also has been observed 
on guinea grass in the southwestern 
part of the island by the author. 
The lesions, however, appear to be 
small and more sparsely scattered, 
as compared with the infections on 
eramalote. For practical purposes, 
this disease remains a_ valuable 
diagnostic character to differentiate 
common guinea grass from grama- 
lote. (See reference to parasitism 
of Cercospora fusimaculans on Pani- 
cum maximum Var. Gramalote for 
illustrations and further discussion 
of this disease, p. 12.) 


Gramalote 


Cercospora leaf spot 


Cercospora leaf spot of Panicum 
maximum Jacq. Var. Gramalote 
(cramalote, yerba de gramalote) is 
caused by Cercospora fusimaculans. 
This disease has been observed on 
oeramalote wherever the grass is 
erown. It has been found to some 
extent at all times of the year but 
was most prevalent during the rainy 
season. At such times it may cause 
some defoliation. 

Though the lesions of this dis- 
ease on other hosts may be lght 
brown and obscure, it causes spots 
on gramalote (fig. 10, A) that have 
a dark brown border and are prom- 
inent. They are usually elliptical, 
3-4 mm. long, and frequently are 
confluent. The spots penetrate 


3 Personal communication with Dr. J. 
A. B. Nolla, Central Igualdad Mayagiiez, 
ieee 

4 By Dr. C. Chupp, Cornel! University, 
Ithaca, N. Y. 


both sides of the leaf, with the 
conidiophores on the upper side. 
They are olive-reddish-brown and 
are grouped in bundles. They may 
be straight, bent, or have knee-like 
swellings. The apex is slightly 
toothed. The conidiophores are 
septate, and are 50-100 x 4.0-4.5u 
in size. The conidia (fig. 10, B) are 
hyaline, three to four septate, and 
measure 25-40u x 2.0u (31, p. 309). 
(See reference to parasitism of 
Cercospora fusimaculans on Panicum 
maximum Var. Common Guinea for 
further discussion of this disease, 


Dokl): 


Ergot 

Ergot of Panicum maximum Var. 
Gramalote (gramalote, yerba de 
oramalote) is caused by the same 
species (Claviceps maximensis) that 
attacks common guinea (p. 9). 
The extent of infection and general 
considerations of the disease on 
these two hosts are much the same. 


Black linear leaf spot 


The black linear leaf spot disease 
of Panicum maximum Var. Grama- 
lote (gramalote, yerba de gramalote) 
is caused by Phyllosticta panici. For 
illustrations and discussion of this 
disease, see Panicum maximum Var. 
Common Guinea infected with Phyl- 
losticta panici (p. 10). The extent 
of infection and general considera- 
tions of the disease of these two 
hosts are much the same. 


Para Grass 

Ergot 

Ergot of Panicum purpurascens 
Raddi (Pard grass, malojillo) is 
caused by an unidentified species of 
Claviceps. Since ergot is a disease 
of the inflorescence, it was found 
only during flowering time which 
occurs from October through De- 
cember (2, p. 11). For further dis- 
cussion of this disease, see Melinis 
minutiflora infected with ergot (p. 
7). The -extent of infection and 
general considerations of the disease 
on these hosts are much the same. 


Rust 

Rust of Panicum purpurascens 
(Para grass, malojillo) is caused by 
Uromyces leptodermus. For illus- 
trations and discussion of this dis- 
ease see Hriochloa polystachya in- 
fected with U. leptodermus (p. 6). 
The extent of infection and general 
considerations of the disease on 
these hosts are much the same. 


Sour Paspalum 
Ergot 
Ergot of Paspalum conjugatum 
Bergius (sour paspalum, horque- 
tilla) is caused by an unidentified 
species of Claviceps. This disease 
is found chiefly durmg the rainy 
period. For a further discussion 
of this disease, see Melinis minuti- 
flora infected with ergot (p. 7). 
The extent of infection and general 
considerations of the disease on the 
hosts are much the same. 


Brownseed Paspalum 

Ergot 

Ergot of Paspalum plicatulum 
Michx. (brownseed paspalum, 
eramalotillo) is caused by Claviceps 
paspali F. Li. Stevens and J. G. Hall. 
Since this is a disease of the inflor- 
escence it is found only during 
September when the plants are 
flowering (2, p. 19). The amount 
of infection was heavy wherever 
the grass was observed. Of the 
Paspalums in Puerto Rico, P. 
plicatulum is reported (17, p. 29) 
to be one of the most susceptible 
to ©. paspalr. Because of the 
extent of infection by C. paspali, 
seed formation is negligible. Of 
ereater importance to Puerto Rico, 
is the possibility of ergot poisoning 
of animals feeding on infected grass. 
The sclerotia of C. paspalr contain 
toxic alkaloids, and the poisoning 
of animals from this cause has 
been reported elsewhere (7, 24, 
£5, 36). 

The sclerotia (fig. 11) of Claviceps 
paspali are yellow to gray, globose, 
and about 3 mm. in diameter. 
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They are roughened when mature. 
The conidia are similar in shape to 
those shown in figure 7, B. They 


Figure 11.—Ergoton Paspalum plicatulum 
(brownseed paspalum) caused by Clav- 
ceps paspali. X 3. 


abe Sue xk lopli size. hes oval 
perithecia completely cover the 
stromatic head. They are 340u x 
119u in size. The asci are cylin- 
drical and are 174» long. The 
ascospores are filiform. ‘Their meas- 
urements are 101u x 0.5-l1yu (33). 
The exudate of the sphacelial 
stage is high in carbohydrate and 
other fungi grow upon it saprophy- 
tieally (19; =p.~ G13). In* Puerto 
Rico, these are frequently: Ceredella 
andropogonis (ie 7 De) Clado- 
ee sp. (fig. 7, PF, G): Fusarium 
(Raceee ont a Oe and yeasts. (See 
ae to parasitism of Claviceps 
maximensis on Panicum maximum 
Var. Common Guinea for further 
discussion of ergot infection, p. 9). 


Physoderma leaf spot 


Physoderma leaf spot of Paspalum 
plicatulum (brownseed paspalum, 
oeramalotillo) is caused by Physo- 
derma paspali Stevenson. This 
disease has been observed on gra- 
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malotillo wherever it was grown, 
chiefly during the rainy season. 
During these periods it was abund- 
ant but did not appear to have 
caused appreciable damage. 


eee: = 


FiguRE 12.—A. Leaf cee on pasate 
plicatulum (brownseed  paspalum ) 
caused by Physoderma paspalit. X 3.9. 
B. Spores of P. paspalt. X 528. 


The lesions (fig. 12, A) are found 
on both sides of the leaf most com- 
monly near the juncture of the 
blade with the sheath. They are 


chocolate-brown at first and be- 
come ashen with a diffuse gray- 
purplish surrounding area. The 
spots are oval or angular to some- 
what irregular and_ elongated. 
They measure 4-8 mm. and may 
coalesce. The diseased areas shred 
with age and expose the imbedded 
sporangia (fig. 12, B). These are 
spherical, subspherical, or short 
evlindrical with rounded ends. 
They are golden-brown and smooth. 
Their measurements are 18—-33y xX 


15-24y. The wall is Ip to 1.5p 
thicks -(35, p2 924): 
Rust 

Rust of Paspalum plicatulum 


(brownseed paspalum, gramalotillo) 
is caused by Puccinia levis (Sacc. & 
Bizz.) Magn. This disease has 
been found to some extent at all 
times of the year but was most 
prevalent during the dry winter 
months, 2Arthur 3527p. 230). re- 
ports that this rust is very com- 
mon in South America and extends 
as far north as Texas and Louisiana. 
The disease did not appear to cause 
much damage on gramalotillo in 
Puerto Rico. 

The chestnut-brown uredia (fig. 
13, A) are found on both sides of 
the leaf and are eventually sur- 
rounded by a necrotic zone. The 
urediospores (fig. 13, B) are cin- 
namon-brown, globoid or ellipsoid, 
and measure 19-29u x 23-32u. The 
wall is 1.5u to 2.5yu thick, echinulate, 
with two or three pores (sometimes 
four), located equatorially (4, p. 
126). The pustules frequently are 
parasitized by Darluca filum. (See 
reference to parasitism of Puccinia 
cynodontis on Cynodon dactylon for 
oe discussion of rust infection, 
p. 4). 


Tar spot 


Tar spot of Paspalum virgatum L. 
(talquezal, cortadero) is caused by 
Phyllachora cornispora Atk. This 
disease was found all months of the 
year. Though at times it was so 
abundant as to cause some defolia- 


Talquezal 
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tion, it did not appear to be of any 
importance. 


FicgurRE 13.— A, Rust on Paspalum plica- 
tulum (brownseed paspalum) caused by 
Puccini tevis. -X-3.8. —B, Spores of 
P, levis. X 528. 


The black fungus stroma (fig. 14) 
are found on both sides of the leaf 
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but are more conspicuous on the 
upper surface. They are circular 
or oval to ellipsoid in form and 
measure 0.15—0.5 mm. wide x 0.5- 


Ergot 

Ergot on Paspalum virgatum (tal- 
quezal, cortadero) is caused by an 
unidentified species of Claviceps. 


Figure 14.—Tar spot on Paspalum virgatum (talquezal) caused by Phyllachora 
cornispora. X 3. 


1.5’mm. long. They are sometimes 
confluent and form lines up to 7 
mm. long. Occasionally oval ne- 
crotic spots several millimeters long 
are formed. (21, p. 35). 
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This disease was found chiefly 
during the rainy period. For fur- 
ther discussion of this disease, see 
Melinis minutiflora infected with 
ergot (p. 7). The extent of infec- 


tion and general consideration of 
¥ . 

the disease on these hosts are much 

thefsame. 


Buffel Grass 


At the time of the survey, the 
disease incidence on Pennisetum 
ciliare (.) Link (buffel grass, yerba 
de Salinas) was limited. There 
were no diseases of outstanding 
prevalence. 


Napier Grass 
Gray spot 
Gray spot of Pennisetum pur- 
pureum Schumach. (napier grass, 
yerba elefante) is caused by Piricu- 


FiguRE 15.—Gray spot on Pennisetum 
purpureum (napier grass) caused by 
PT ACULaTia Grised. 3-054 


laria grisea (Cke.) Sacc. This dis- 
ease has been observed at all times 
of the year on both napier and 
on Merker grass (Pennisetum pur- 
pureum var. merkeri) (43). It was 
found, however, only on the first, 
small leaves that appeared after 
cutting. The number of lesions ob- 
served has been large in some 
fields, but the disease appeared to 
do little harm. 

The elliptical spots (fig. 15) may 
be confluent and are approximately 
2mm. wide x 6 mm. long. The 
central portion of the lesion is an 
ashy gray, and it is bordered by 
an indefinite purple-red zone. The 
conidiophores are gray or tinted, 
septate, and have a basal cell that 
is somewhat swollen. They are 
simple, or sparingly branched, some- 
what bent, and penetrate through 
the stomata in clusters of two to 
five. The measurements of the 
conidiophores are 60-120u x 405up. 
The conidia are single, somewhat 
dark colored, and are borne ter- 
minally in scorpioid cymes. They 
are ovate, two-septate, and the 
apical cell is cone-shaped or slightly 
beaked. The conidia are broadest 
at the lower septum, and the base 
has a slight hilum-like terminal 
where it breaks from the stalk. 
Their measurements are 18—-22u 
x 9-llp (31, p. 415). 


Eyespot 

Kyespot of Pennisetum purpureum 
(napier grass, yerba elefante) is 
caused by Helminthosporium  sac- 
char, (Breda de Haan) Butl. (22, p. 
46). In the scattered small plant- 
ings of napier that were observed in 
Puerto Rico, this disease was found 
but not to such an extent that the 
plants were harmed. This leaf dis- 
ease, which also attacks sugarcane 
(23, p. 90) may cause serious losses. 
Plantings of napier grass in Puerto 
Rico, especially along the north 
coast were at one time so severely 
attacked that they were replaced 
with Merker grass (Pennisetum pur- 
pureum \var. merkert) which is re- 
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sistant to the disease (9, 28). In 
Florida, napier plots were killed by 
eyespot (27). An epidemic of the 
disease in Hawaii in 1939 practically 
eliminated napier grass as a forage 
crop (38). 

The following are symptoms of 
this disease on the different parts of 
the plant: 

Lear.—tThe spots (fig. 16, A) ap- 
pear first as small, red-brown, oval 
flecks. As they enlarge the center 
becomes lighter brown and_ the 
margins red. Finally, the centers 
become a dirty straw color and the 
margins a Bordeaux red. Their 
measurements are 1.5 to 3 mm. wide 
and 2 to5 mm. long. Some strains 
of napier may develop long streaks 
in the leaf. Spots on the leaf sheath 
are larger, lighter in color, and more 
diffuse in outline. 

Leaf spots somewhat similar in 
size and color to the eyespot lesions 
may be caused by potash deficiency 
(8). The irregular, or indefinite 
outline of these lesions differs from 
the elliptical, sharply defined bor- 
ders of the infections caused by the 
eyespot fungus. No fungi were 
isolated from young lesions sur- 
rounded by green healthy tissue. 

StEeM.—sStem lesions are more 
elongate than leaf lesions and are 
correspondingly narrower. They are 
smooth at first, regular in outline, 
and reddish-brown, with or without 
a lighter colored center. Later they 
become sunken, irregular in shape, 
and bluish-purple to black. The 
border may be grayish-white or 
retain the original reddish-brown 
color. Most lesions are found on 
the first 6 inches above the ground 
and are more commonly at the 
nodes. Affected stems are shrunk- 
en, pithy, and partly or completely 
hollow; when split longitudinally in 
the region of the cankers, the interior 
of the stem is seen to be diseased 
or dead in part or in whole. 

Crown.—The crown is seldom 
affected; occasionally, however, dis- 
eased tissue can be found and the 
basal buds are withered and dark- 
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Figure 16.—A, Eyespot on Pennisetum 
purpureum (napier grass) caused by Hel- 
minthosporium sacchari. X 3.6. B, 
Spores of H. sacchart. X 528. 


ened, and their subsequent growth 
is stunted. 

Roors. The rootssake sno 
thought to be attacked, but affected 
plants have weakened root systems 


Figure 17.—A, Rust on Sorghum vulgare 
(sorghum) caused by Puccinia purpu- 
rea. X 3.8. B, Spores of P. purpurea. 
Xx 528. 


and are knocked over and trampled 
by grazing animals. 

From a distance, badly diseased 
napier plots appear to be blasted by 
lightning or burned by fire. Plant- 
ings that have been diseased for 
some time show an abundance of 
partly developed adventitious side 
shoots in various stages of destruc- 
tion by the disease. 

fhe spores (ig-—16, BY of off. 
sacchari are produced on non- 
branched conidiophores that are 
many septate, and have angular 
inequalities or geniculations mark- 
ing the insertion of an originally 
apical spore. The spores are 
straight, moderately or markedly 
curved, long-elliptical, with the 
oreatest diameter near the middle 
or at one end and gradually taper 
to rounded or slightly pointed ends. 
They are many septate and vary 
from light to dark brown. The 
spore size is variable and depends 
in part on the temperature at which 
it develops (22, p. 52). 

Resistant varieties of napier grass 
are available for control of this 
disease. Merker grass is resistant 
to eye-spot and resistant crosses of 
Merker and napier have been devel- 
oped (38). Resistant varieties of 
napier have been developed at the 
Georgia Coastal Plain Experiment 
Station (8). 


Sorghum 


Rust 


Rust on Sorghum vulgare Pers. 
(sorghum, millo) is caused by 
Puccinia purpurea Cke. This dis- 
ease has been found at all times of 
the year, but it was most prevalent 
during the dry, winter moaths. 
When infection is abundant, pro- 
duction of forage by millo is very 
likely reduced because of defoliation 
of the lower leaves. 

The chestnut-brown uredia (fig. 
17, A) are found on both sides of 
the leaf and are surrounded by a 
reddish-purple elliptic zone. When 
infections are numerous these areas 


become confluent and give the leaf 
an overall red cast. There are 
prominent peripheral, clavate, or 
capitate paraphyses. The uredio- 
spores (fig. 17, B) are ellipsoid or 
oblong and measure 23-31lyu x 29- 
40u. The spore wall is verrucose- 
echinulate, cinnamon or dark chest- 
nut-brown in color, and 1.5 to 


2u thick. There are 5-10 pores 
that are scattered or in zones 
(4, p. 124). The pustules are 


frequently parasitized by Darluca 
filum. (See reference to parasitism 
of Puccinia cynodontis on Cynodon 
dactylon for further discussion of 
rust infection, p. 4). 


Smut 


Loose kernel smut of Sorghum 
vulgare (sorghum, millo) (fig. 18, A) 
is caused by Sphacelotheca cruenta 
(Kuehn) Potter. It has been found 
scattered throughout sorghum 
plantings. Both grain and forage 
ylelds may be reduced when fields 
are heavily infected. 

One of the symptoms is a dwarfed 
condition of the plant. Such plants 
are less than half as tall as unin- 
fected plants, and they head out 
early. When infected plants flower, 
usually all of the flowers in the head 
are smutted (fig. 18, B). The seed 
is replaced by a dark mass of spores 
enclosed in a membrane. ‘This 
covering is fragile and ruptures 
early. An elongate fungus structure 
known as a columella persists. 
Frequently the lemma and palea 
as well as the ovary contain smut 
sori. The floral bracts tend to 
elongate and proliferate. 

The sori are formed in the ovaries 
and floral bracts. The chlamy- 
dospores are enclosed in a fungal 
membrane composed of _ loosely 
joined, rounded-gray cells about 
twice the diameter of the spores. 
The chlamydospores are formed in 
elongated, irregular clumps, not 
spore balls, that separate as they 
mature. The spores (fig. 18, C) are 
round to elliptical, dark brown, and 
have indistinct pits or reticulations 
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FicuRE 18.— A, Noninfected seed of Sor- 


ghum vulgare. X 3. B, Loose kernel 
smut on S. vulgare caused by Sphacelo- 
theca cruenta. X 3. C, Spores of S. 
cruenta. X 9528. 


on the surface. They are 5y to 10u 
im diameter’ (isp: 175). 


Cercospora leaf spot 


Cercospora leaf spot of Sorghum 
vulgare (sorghum, millo) is caused 
by Cercospora sorghi Ell. & Ev. 
This disease was most. prevalent on 
millo during the rainy periods. 
During these periods it caused 
extensive leaf spotting but no 
appreciable damage. 

Infected leaves (fig. 19, A) have 
dark purple elongate spots that 
may be several inches long. The 
colored part becomes dead and dry. 
The conidiophores are found on 
both sides of the leaf in minute, 
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Figure 19.—A, Leaf spot on Sorghum vulgare (sorghum) caused by Cercospora sorghi. 
3.5. -B, Spores of. C..sorght.-~ X 528. 


scattered tufts on the dead part of subdentate. Their measurements 
the leaf. They are few per tuft, are 60-80u x 4u. They are con- 
brown, truncate above and laterally tinuous or sparingly septate below. 
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The conidia (fig. 19, B) are slender, 
faintly three-or-more-septate, and 
hyaline. Their measurements are 
70-80u x 3u. The tufts of conidio- 
phores are so minute as to be barely 
visible with a lens (13, p. 15). 


West Indies Smutgrass 


Sooty spike 

Sooty spike on Sporobolus indicus 
(L.) R. Br. (West Indies smuterass, 
cerrillo) is caused by Helmintho- 
sporium raveneli Curt. This is a 
disease of the inflorescence and 
can be found in all seasons since 
cerrillo blossoms at all times of the 
year (2, p. 12). This disease was 
observed in Puerto Rico wherever 
the grass was growing. Drechsler 
(12, p. 689) suggests that the dis- 
tribution of the disease is practi- 
cally coterminous with S. indicus. 
When infection was severe, it was 
difficult to find specimens entirely 
free of disease. 

The extensive infection of Sporo- 
bolus indicus by Helminthosporium 
ravenelii has been recorded else- 
where (10, p. 352; 18, ». 26). The 
disease is so much a part of the 
erass that such misnomers as ‘‘black 
seed grass” (10) and ‘‘smut grass”’ 
(16) have been assigned to it. 
The disease is of no importance 
economically, although Ratera (25) 
reports that Sporobolus berteroanus 
Hitche. & Chase (Sporobolus poi- 
ret. (Roem. & Schult.) Hitche.) is 
toxic to animals when parasitized 
by Helminthosporium. 

The infected inflorescences (fig. 
20, A) are most noticeable in 
the latter stages of infection, when 
the disease is black and crusty. A 
noninfected inflorescence is shown 
in figure 20, 6. During the early 
stages, the disease is present as a 
brownish-olive velvety or spongy 
layer that later becomes increasingly 
dark. The velvety layer is com- 
posed of crowded sporophores that 
arise from a mat of hyphae that 
occupy the superficial layers of the 
affected floral parts. The sporo- 
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FIGURE 20.—A, Sooty spike on Sporobolus 
indicus (West Indies smutgrass) caused 
by Helminthosporium ravenelit. X 8. 
B, Florets free of disease. X 8 GC, 
Spores of H. ravenelii. XX 528. 


phores are septate, have a tendency 
to branch, and are light fuliginous 
to light yellow. They are very 
torulose and hence decidedly vari- 
able in diametec (5-10u). The 
length often exceeds 500u. The 
spores (fig. 20, C) are straight or 


show a slight crescentic or sigmoid 
curve and are rounded at both ends. 
They are one to five (usually three 
or four) septate. The septa are 
rarely associated with constrictions 
in the thin cell wall. The small 


FiagurRE 21.—A, Rust on Sporobolus indi- 
cus (West Indies smutgrass) caused by 


Uromyces ignobilis. XX 3.7. B, Spores 
of U. ignobilis. X 528, 


dark hilum is readily observed 
G2 p. 659). 
Rust 


Rust of Sporobolus indicus (West 
Indies smutgrass, cerrillo) is caused 
by Uromyces ignobilis (Syd.) Arth. 
This disease has been found at all 
times of the year but is most prev- 
alent during the dry winter months. 
During such periods it caused 
defoliation of the lower leaves but 
not to a degree of economic impor- 
tance. 

The lesions (fig. 21, A) caused by 
this fungus are cinnamon-brown 
and are found on both sides of the 
leaf. The urediospores (fig. 21, B) 
are broadly ellipsoid and have a 
strongly echinulate, bright cinna- 
mon-brown wall that is 2u to 2.5u 
thick. There are four pores located 
equatorially. The spore measure- 
ments are 19-230 x 21-260 p. 
137). The pustules are frequently 
parasitized by Darluca filum. (See 
reference of parasitism of Puccinia 
cynodontis on Cynodon dactylon for 
further discussion of rust infection, 


p. 4). 
Seashore Dropseed 


At the time of the survey, the 
disease incidence on Sporobolus 
virginicus (l.) Kunth (seashore 
dropseed, matojo de burro) was 
limited. There were no diseases of 
outstanding prevalence. 


St. Augustine Grass 


Smut 


Smut of Stenotaphrum secunda- 
tum (Walt.) Kuntze (St. Augustine 
erass, cinta) 1s caused by Ustilago 
afinis Ell. & Ev. In regions of high 
rainfall (100 inches and above), St. 
Augustine grass was found heavily 
infected. It was not found in the 
“haystack” hill region on the north 
side of the island, where the species 
is one of the most important pas- 
ture grasses (2, p. 13). This dis- 
ease, one of the commonest smuts in 
Puerto Rico (42, p. 114) does not 
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appear to be of importance on St. 
Augustine grass. 

Ustilago affinis infects the floral 
parts (fig. 22, A) of St. Augustine 
orass. The sori in the inflores- 
cence are 4-10 mm. long, dark 
brown, very dusty, and soon expose 
the naked rachis. There is at first 
however, a covering by a thin, very 
fragile, grayish membrane. The 
spores: (fig. 22.2) “are= a, clear 
yellowish-brown. Theyare globose, 
irregularly globose to ovoid, or some- 
whatangular. Theirmeasurements 
are 4-5u X 7-8u. The epispore is 
very thin and smooth (14, p. 318). 


Guatemala Grass 
Rust 


Rust of Tripsacum laxum Nash 
(Guatemala grass, yerba de Guate- 
mala) is caused by Puccinia polysora 
Underw. ‘This disease has been 
observed to some extent at all times 
of the year, but it was most preva- 
lent during the dry winter months. 
During these periods heavy infesta- 
tions occurred that caused sufficient 
defoliation to reduce yields. 

The lesions (fig. 23, A) caused by 
this fungus are found on both sides 
of the leaf. The pustules are ob- 
long and usually are dehiscent by a 
longitudinal shit. When infections 
are abundant the spots become 
confluent and the chlorotic zones 
(ultimately necrotic) give an overal! 
yellow and, finally, a brown cast 
to the leaf. The cinnamon-brown 
urediospores (fig. 23, 6) are globoid 
or ellipsoid. ‘The wall is 1.5u to 2u 
thick, finely and sparsely echinu- 
late, and has five (rarely four) 
equatorial pores. The spore meas- 
urements are 24-29u x 27-34u (4, 
p.117). The pustules are frequently 
parasitized by Darluca filum. (See 
reference of parasitism of Puccinia 
cynodontis on Cynodon dactylon for 
further discussion of rust infection, 


p. 4). 


FicurE 22.—A, Smut on Stenotaphrum 
secundatum (St. Augustine grass) 
caused by Ustilago affinis. X 3.7. B, 
Spores of U. affinis. X 528. 
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FIGURE 23.—A, Rust on Tripsacum laxum 
(Guatemala grass) caused by Puccinia 


polysora. Reduced. 2.3 percent. B, 
Spores of P. polysora. X 528. 
LEGUMES 


Tropical Kudzu 


Powdery mildew 


Powdery mildew of Pueraria 
phaseoloides (Roxb.) Benth. (tropi- 
cal kudzu) is caused by a species of 


Oidium. It occurred to some extent 
throughout the year but was most 
prevalent during the dry winter 
months. During these periods se- 
vere infection has been observed. 
Defoliation of infected leaves was 
sufficient to reduce the amount of 
forage produced. 

A number of powdery mildew 
fungi thrive best in dry weather. 
This is due in part to the ability of 
their short-lived spores to develop 
in air that is devoid or very low in 
moisture (3, 6). In addition, the 
dryness of the atmosphere retards 
the growth of other fungi parasitic 
on the mildews (5). 

Powdery mildew infects the leaves 
(ig. 24, A). It appears first as 
white spots on the surface of the 
leaves; ultimately these coalesce 
and involve the entire leaf surface. 
The leaf becomes puckered, then 
brown and dry, and finally drops. 
The spores (fg. 24, 6) are hyaline 
and measure 14—24y x 31-40u. 

Complete identification of the 
causal organism has not been pos- 
sible because the perithecial stage, 
necessary for identification of the 
fungus, has not been found. Ste- 
vens (32), though he observed the 
conidial stage of powdery mildew 
on many hosts in Puerto Rico, was 
not able to find the perithecial 
stage. According to Bessey (4) 
perithecial production by powdery 
mildew is rare in the Tropics. 


Velvetbean 


Stem spot 


A stem spot on Stizolobium deer- 
ingianum (Bort.) (velvetbean, ha- 
bichuela terciopelo) has been ob- 
served, the cause of which has not 
been determined. ‘This disease oc- 
curred only on heavy clay soils 
during periods of high rainfall. 
During such periods, it became so 
severe that large patches in velvet- 


bean plantings were killed. 


The stems and petioles develop 
black, sunken spots (fig. 25), the 
size of which are 1-3 mm. x 4-7 
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Ficure 24.—A, Powdery mildew on Pueraria phaseoloides (tropical kudzu) caused by 
an unidentified species of Ordium. X 1.4. 8B, Spores of Ordium sp. X 528. 
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FicurRE 25.—A stem spot on Stzzolobium 
deeringianum (velvetbean), the cause of 
which has not been determined.  X 2.2. 


mm. Coalesced spots are much 
larger. 

On several occasions attempts 
were made to isolate the causal 
organism. Portions of young dis- 
eased tissue were isolated aseptically 
and cultured at room temperature 
(74°-80° F.) on agar media (su- 
crose, 5 gm.; Difco yeast extract, 
3@em.; K,HPO, 0.2 gm.; NaCl, 
0.2 em.; MgsQ,, 0.2 gm.; CaCh, 
0.1 gm.; agar, 15 gm.; water, 1,000 
ec.; pH 7.0). Most of the pieces 
cultured had no growth of any kind. 


The fungi that grew were of vari- 
able types and were considered as 
secondary organisms. In addition, 
infected plants were kept in a moist 
chamber for several days. Vari- 
ous fungi were observed in older 


FicurE 26.—A, Leaf spot on Stizolobium 
deeringianum (velvetbean) caused by 
Cercospora  stizolobit. Dee nh i ees 6 
Spores of C. stzzolobi. XX 528. 
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lesions, but the younger, smaller 
spots were free of fungi or bacterial 
exudate. 


Cercospora leaf spot 


Cercospora leaf spot on Stizo- 
lobium deeringianum (velvetbean) 
is caused by Cercospora stizolobu 
Syd. This disease was found at 
all times of the year. It appeared 
to be restricted to the older leaves. 
Since these are usually covered by 
new growth, the disease is not too 
noticeable. The older leaves, how- 
ever, are often heavily infected, 
although the disease does not seem 
to be of economic importance. 

The leaf spots (fig. 26, A) are 
2—4 mm. in diameter and are found 
on both sides of the leaf. They 


are ochraceous brown with raised, 


dark-brown margins. The tufts of 
hyphae are found on both sides of 
the leaf but are usually on the 
lower surface. They are 50- —70p 
in diameter, dark olivaceous, in- 
conspicuous, and are located at the 
center of the spots. The conidio- 
phores are olivaceous, fasciculate, 
straight, simple, rarely septate. 
Their measurements are 20-38y 
long x 3.5-4.0u wide. The conidia 
(fig. 26, B) are cylindrical to sub- 
clavate, obtuse at both ends or 
narrowed at one end. They are 
three to seven septate, not con- 
stricted at the septa, or only 
slightly so. Their color is pale 
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